Molecular cloning, characterization and expression of a gene encoding phosphoketolase from Termitomyces clypeatus.
A phosphoketolase (pk) gene from the fungus Termitomyces clypeatus (TC) was cloned and partially characterized. Oligonucleotide primers specific for the phosphoketolase gene (pk) were designed from the regions of homologies found in the primary structure of the enzyme from other fungal sources related to TC, using multiple sequence alignment technique. The cDNA of partial lengths were amplified, cloned and sequenced in three parts by 3' and 5' RACE and RT-PCR using these oligonucleotide primers. The full length ds cDNA was constructed next by joining these three partial cDNA sequences having appropriate overlapping regions using Overlap Extension PCR technique. The constructed full length cDNA exhibited an open reading frame of 2487 bases and 5' and 3' UTRs. The deduced amino acid sequence, which is of 828 amino acids, when analyzed with NCBI BLAST, showed high similarities with the phosphoketolase enzyme (Pk) superfamily with expected domains. The part of the TC genomic DNA comprising of the pk gene was also amplified, cloned and sequenced and was found to contain two introns of 68 and 74 bases that interrupt the pk reading frame. The coding region of pk cDNA was subcloned in pKM260 expression vector in correct frame and the protein was expressed in Escherichia coli BL21 (DE3) transformed with this recombinant expression plasmid. The recombinant protein purified by His-tag affinity chromatography indicated the presence of a protein of the expected size. In vivo expression studies of the gene in presence of different carbon sources indicated synthesis of Pk specific mRNA, as expected. Phylogenetic studies revealed a common ancestry of the fungal and bacterial Pk. The TC is known to secrete several industrially important enzymes involved in carbohydrate metabolism. However, the presence of Pk, a key enzyme in pentose metabolism, has not been demonstrated conclusively in this organism. Cloning, sequencing and expression study of this gene establishes the functioning of this gene in T. clypeatus. The Pk from TC is a new source for commercial exploitation.